Objectives: Siblings' psychosocial Method: MEDLINE/Pubmed, Cumulative Index to Nursing and Allied Health Literature, and PsycINFO were searched for articles related to siblings, psychosocial functioning, and pediatric cancer. After systematic screening, studies meeting inclusion criteria were rated for scientific merit, and findings were extracted and synthesized. In total, 102 studies were included (63 quantitative, 35 qualitative, 4 mixed-methods).
. Reference lists of included articles were reviewed for additional studies.
| Inclusion and exclusion criteria
Two authors independently screened all study titles and abstracts. If either author deemed a paper potentially relevant, it underwent full-text review. Five psychologists and 1 doctoral student with expertise in pediatric cancer conducted full-text reviews. Included papers:
(1) were empirical (case reports, commentaries, reviews, and practice guidelines were excluded), (2) examined siblings (≤25 years old at diagnosis) of children with cancer (≤19 years old at diagnosis), (3) included psychosocial outcomes (ie, emotional, social, and behavioral functioning; psychopathology; QoL; health-related and/or physiological outcomes; social roles), and (4) had a context within which to interpret findings (ie, normative samples, controls, or standard scores) or reported on risk/resiliency factors. Consensus was required for inclusion/exclusion of articles.
| Scientific merit appraisal
Studies were rated for scientific merit on criteria derived from quantitative and qualitative publishing guidelines ( Figure 1 ). [14] [15] [16] [17] [18] Merit ratings were applied specifically to sibling-related methods. Thus, an
otherwise high-quality study could be rated low if the sibling-specific analyses were secondary or not well specified or controlled. Papers were assigned a score from 1 (little/no evidence of meeting the criterion) to 3 (good evidence) for each criterion, and scores were averaged across items for a total score. To ensure scoring consistency, all authors independently rated 3 papers and then compared and 
| Data extraction
All authors conducted standardized, systematic data extraction to create a detailed database with information about study purpose, sample, methodology, and outcomes. The first author then synthesized findings, referring to original articles to clarify missing or unclear information.
| RESULTS
The literature search results, methodological characteristics of reviewed studies, and findings across 8 psychosocial domains (eg, QoL, family functioning) are summarized below ( Figure 2 ) and elaborated in Supplemental Tables 2-4 
| Scientific merit
Scientific merit ratings ranged from 1.09 to 3.00 (M = 2.05, SD = 0.44).
Papers that scored 1 standard deviation below the mean for siblingspecific methodology (ie, <1.61) were designated as low-merit (n = 15, 15%). Low-merit studies included poorly controlled analyses, unvalidated measures, no credibility checks, poor sampling, and/or low statistical power ( Figure 1 ). These papers are identified throughout the Results section.
| Evaluation of methodology
Few methodological improvements (Supplemental Table 5 
| Emotional and behavioral functioning
Thirty-six papers examined emotional and behavioral functioning (21 quantitative, 14 qualitative, 1 mixed-methods). 4, 7, 8, Three
Self-reported internalizing symptoms were similar to those of the general population for child/adolescent and adult siblings. Parents reported that more siblings fell into the borderline/clinical ranges of internalizing, externalizing, and total problems than norms. Onequarter of siblings met diagnostic criteria for posttraumatic stress disorder, and one-half to two-thirds reported moderate-severe posttraumatic stress. Distress was elevated among adult bereaved siblings. Qualitative themes included pervasive, strong negative emotions, intensified by limited cancer knowledge, fear of death, uncertainty, and disruptions to normalcy.
Inconsistent findings were reported. Most high-quality studies found no differences in QoL between child/adolescent siblings and norms or controls. However, siblings of children with cancer reported a higher impact of disease than siblings of children with other illnesses. Siblings and parents both reported sibling QoL to be within normative levels, but there was low concordance in their ratings. Methodological limitations preclude conclusions about adult siblings' QoL.
Siblings reported unhealthy patterns of family functioning during and after cancer treatment. Qualitative themes included loss of parental attention, disruptions to family life, increased household responsibilities, parenting changes, and altered sibling relationships. Positive changes included increased closeness, communication, and appreciation for the family. Bereaved siblings reported new roles within the family and changes in their relationship with parents.
Bereaved and non-bereaved siblings were similar to comparisons in terms of number and quality of friendships and peer acceptance, but siblings were rated as more prosocial and likable. Social support offered opportunities for distraction or emotional disclosure. Qualitative themes included reduced time with friends or engaging in social activities, which affected siblings' perceptions of friends not understanding their unique experiences. Siblings requested more opportunities to interact with other siblings who have a shared understanding of the cancer experience.
Siblings had increased absenteeism and poorer school performance than comparisons. Qualitative themes of difficulty concentrating or being distracted by concerns about cancer and treatment were described.
Compared to controls/norms, adult siblings were more likely to be early, current, risky, or heavy drinkers and former smokers. They were equally likely to practice cancer screening behaviors and more likely to practice skin cancer prevention. They were less likely to report an inactive lifestyle and were equally likely to meet guidelines for physical activity. Adult siblings had an increased risk for cardiovascular disease based on biological and behavioral risk factors.
Adolescent and young adult siblings reported higher posttraumatic growth than controls. Bereaved and non-bereaved siblings reported increased maturity and personal growth, including greater compassion and autonomy. 
| Qualitative
Fifteen qualitative or mixed methods studies reported on psychological distress among pediatric or mixed pediatric/young adult (<25 years)
samples. Siblings feel overwhelmed by strong negative emotions including fear, anxiety, worry, shock, jealousy, loneliness, isolation, sadness, depression, anger, guilt, and helplessness. 4, 8, [39] [40] [41] [42] [43] [44] [45] [46] Parents also reported negative behaviors (eg, lying) in siblings. 45 Siblings reported worrying about the prognosis and potential death of the child with cancer, 43 including anticipatory grief, even when the patient's prognosis was good. cancer, 40 and their limited understanding of cancer amplified feelings of guilt and anxiety about the future. 4 General adjustment themes were evident across all siblings, but several subgroups reported unique experiences. Younger siblings reported less understanding of cancer and fewer memories of cancer than older siblings. 48 Bereaved siblings experienced strong grief reactions, worry about their parents' ability to cope with their own grief, fear of experiencing another death, and changes in their personality (eg, more withdrawn, compassionate, sad, angry, or fearful) due to cancer bereavement. 49, 50 Many bereaved siblings reported feeling unprepared for the child's death. 47 The unique experiences of stem cell donors included fear of death without stem cell transplant, perceptions that donors could provide the best chance for cure, and expecting a better future due to the transplant. 
| Quality of life
Fourteen papers reported on QoL (13 quantitative, 1 mixedmethods). 22, 30, [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] Two quantitative papers were low in sibling-specific scientific merit. 59, 61 Although many qualitative findings could be categorized as QoL, these findings are discussed within more specific content areas (eg, social functioning).
| Quantitative
Nine quantitative papers enrolled pediatric samples. Siblings of children with cancer reported more negative impact of illness than siblings of children with cystic fibrosis, diabetes, and congenital heart disease. 52 Compared with controls, siblings had more sadness and anger and lower rates of being bullied; there were no differences in physical, emotional, and school-related QoL. 53, 54 Compared with normative data, some studies found similar self-reported QoL across siblings and norms, 55, 56 and 1 study reported some better (psychological functioning, self-esteem) and some worse sibling QoL outcomes (relationships with friends). 57 Parent-rated sibling QoL was comparable to norms 22, 55, 56, 58 and controls. 54 Although both self-reported and parent-reported QoL for pediatric samples of siblings tended to be within normal ranges, concordance was low. Parent-proxy and sibling self-reports of physical, social, and school functioning were not significantly correlated; parents reported higher QoL than siblings, 54, 56, 59 with the lowest agreement on social and emotional subscales. 56 This discrepancy was larger when siblings were older at diagnosis. 56 Five studies assessed QoL in adults. Compared with normative data, adult siblings reported significantly worse overall physical QoL, bodily pain, and general health perception. 60 Siblings also scored poorly on vitality compared with norms, but this study was low in scientific merit. 61 Several studies reported similar or better functioning among siblings, 30,62,63 but findings are tempered by methodological shortcomings (eg, unvalidated measures and poorly defined samples). Cancer also affected parent-sibling relationships, including decreased discipline and increased spoiling of siblings, differential or preferential treatment for the child with cancer versus siblings, and attempts to protect siblings from distress. 69 Similarly, siblings reported decreased parental attention and monitoring during treatment. 8, 79 Parents reported serving as the primary communicators of information 77 and providing emotional support to siblings, 69 although these roles were likely influenced by cultural norms. 76 Yet, siblings reported understanding little about cancer 40 and receiving limited comfort from parents, leading them to keep their feelings to themselves. 40, 55 Parental awareness of and attention to siblings' needs tended to improve with time. 55 Siblings also reported serving as a source of emotional support for parents. 44, 55, 72, 78 Parents reported worrying about estranged sibling relationships 67 and raised concerns about increased competitiveness, 45 rivalry, 41 and jealousy. 41, 65 At the same time, some siblings assumed a caretaking role for the patient or other siblings and took on increased responsibility within the family; 4, 40, 45, 74 this was particularly true for older siblings. 8 Bereaved families reported unique changes. Some reported closer relationships between the sibling and other family members, while others reported greater distance. 50 Bereaved siblings often assumed new roles (eg, the oldest child) or participated in family rituals to honor the deceased child. 71 Bereaved parents noted younger siblings' desire for more parental attention and tendency to blame parents for the patient's death. 73 Parents further noted siblings' concern about parental wellbeing, and they indicated that siblings were their reason for living and facilitated their coping. 73, 78 Some adult bereaved siblings reported that they prioritized emotional support to mothers over their own mourning and that their mothers' grief resulted in more distant sibling-mother relationships. 75 Two studies reported that support from friends was more plentiful and important to siblings than support from any other source, 7, 79 despite unmet needs regarding support from friends. 42 Another study found no differences in the amount of support from different sources (mother, father, siblings, teachers, friends). 
| Family functioning

| Social functioning
| Qualitative
Overarching social themes included changing peer/friend relationships and reduced social activities. Siblings' presence at the hospital corresponded to reduced time with same-aged peers and more time with adults, 48 which contributed to social separations and perceptions that friends could not understand their experiences. 8, 48 Siblings described tension between wanting to be treated normally by friends versus needing recognition that things are no longer the same, 42 and they reported frequently fielding questions about the ill child from peers. 43 Friendships were also affected by siblings' reduced participation in social activities, often due to logistical barriers such as lack of time or transportation. 4, 8, 43, 46 Finally, 2 studies low in scientific merit reported that social changes were sometimes a byproduct of families' relocation to new neighborhoods or schools due to cancer. 68, 74 Decreased social activity also occurred at the family level, with fewer social interactions and activities outside the home. 41 Families frequently reported relying on extended family members and/or friends to help with sibling care. 8, 44, 49, 77, 78, 81 Despite changes in peer relationships, social support was cited as a valued resource among non-bereaved and bereaved siblings. 39, 66, 73, 82 Friends and peers were described as providing welcome distraction and the opportunity to talk about cancer. 8, 43 Some siblings reported it was easier to talk to friends than parents, 40 while others avoided talking to friends about cancer. 8 Professional and/or hospital-based support was cited less frequently as a resource for siblings. 39, 66, 82 However, siblings reported the need to connect with other siblings who had similar experiences to share information and support, 42 such as through oncology camps. 83 Similar social patterns were documented among bereaved siblings.
Approximately one-third reported changes in friendship dynamics, including how siblings interacted with their friends and the deceased child's friends. 50 Siblings indicated that friendships were either weakened due to changes in their ability to relate to friends, or strengthened due to their need for additional support. 50 The most frequent advice offered by parents and siblings was to rely on sources of support for comfort after the loss, 82 but the source of support varied by age. Social support from friends appeared more beneficial for older bereaved siblings, while group support appeared more beneficial for younger bereaved siblings. 73 Resuming daily activities also helped, 73 although there was variability in the degree to which bereaved siblings wanted to pursue existing or new interests or activities. 
| School functioning
Seventeen papers reported findings related to school functioning (6 quantitative, 10 qualitative, 1 mixedmethods). 
| Quantitative
Parents rated siblings as performing worse at school than comparison peers, 5 and 78% of parents indicated that siblings experienced educational difficulties due to cancer. 84 Siblings missed significantly more days of school than a population control group (9.9 vs 5.0 days), with 37% of siblings missing >13 days (7%) per year. 85 Parent reports of attendance were mixed; 1 study reported elevated absenteeism (62% of siblings) 84 and another reported absenteeism similar to controls. 54 Parent-reported and self-reported attentiveness, memory, and ability to do homework were similar between siblings and controls. 53, 54 Adult siblings' educational achievement was also similar to that of controls. 
| Qualitative
Siblings and parents reported declines in siblings' academic performance, 41 was similar to the general population. 37 Siblings were less likely than comparisons to report an inactive lifestyle. 37 Finally, in a mixed pediatric/adult sample, siblings had up to double the risk of cardiovascular disease compared with norms based on aggregate risk scores. 91, 93 Adult siblings were more likely to practice skin cancer prevention than national comparisons (eg, using protective clothing, shade, sunscreen), but there were no differences in rates of breast or cervical cancer screening. 87 Finally, 1 study reporting on somatic symptoms found that adult bereaved siblings reported more difficulties falling asleep than non-bereaved peers 2 to 9 years post death, particularly males. 
Within the month after diagnosis, adolescent and young adult siblings described problems falling or staying asleep and headaches, stomachaches, or other pain symptoms. 40 Bereaved parents reported that adolescent siblings engaged in risk behaviors including drinking, tattoos, and body piercing. 
| Resilience
Seven studies (2 quantitative and 5 qualitative) described siblings' resilience, defined as the presence of positive outcomes. 8, 29, 31, 47, 50, 77, 97 None were low in scientific merit.
| Quantitative
Adolescent and young adult siblings of survivors reported significantly more posttraumatic growth (ie, positive changes after a traumatic event) than controls with a major life event. 29 Similarly, adult bereaved siblings described more long-term personal growth, including better communication (36%), maturity (43%), kindheartedness (45%), and confidence (17%) than comparisons, along with positive effects on work/career (45%). 
| Qualitative
Qualitative findings focused on pediatric (≤24 years) samples. Nonbereaved siblings described increased autonomy, maturity, and responsibility due to cancer. 8, 77 A mixed bereaved/non-bereaved sample of siblings reported increased empathy and perspective-taking, including
siblings' concern about the child with cancer losing a "normal" childhood; this was particularly true after relapse. 47 Among bereaved families interviewed 6 to 19 months after the death, siblings and parents reported greater maturity, compassion, and changes in priorities, including appreciating life more and being inspired to live life differently.
50,97
| Psychosocial services and unmet needs
Seventeen studies reported on unmet needs and mental health service utilization (7 quantitative, 8 qualitative, 2 mixed methods). 
| Qualitative
Unmet sibling support needs were frequently documented by siblings, parents, and nurses, including informational needs regarding cancer, treatment, progression, prognosis, and mortality. 4, 42, 79, 99, 103, 104 Some siblings preferred to obtain information directly from health care professionals 103 and requested greater access to the treatment team. 42 Siblings wanted more involvement in treatment. 4, 42, 103 They emphasized the importance of visiting the hospital and indicated that restrictive visitation policies caused siblings to feel distanced from the family and treatment. 4, 104 Siblings also expressed the need for greater emotional support, including formal sibling support services designed to meet their unique needs when faced with strong cancer-related emotions 42, 79, 103, 104 and the opportunity to connect with other siblings with similar cancerrelated experiences. 42 Finally, siblings expressed the need for instrumental support to help with daily life (eg, homework, activities) or to help them "take a break" from cancer. 42 
| Psychological
Among child/adolescent siblings, anxiety and psychosomatic symptoms were associated with higher perceived role overload, lower self-control (especially in adolescents), and lower self-efficacy. 105 Distress was associated with perceptions of greater negative impact of the cancer on interpersonal relationships. 64 More distressed siblings showed greater treatment response following participation in a coping intervention. 107 Among adults, greater psychological distress was associated with suicidal ideation, 111 smoking, 88 and heavy or risky drinking, 36 but with greater likelihood of engaging in skin cancer prevention behaviors. 
| Social support
In child/adolescent siblings, lower perceived social support and unmet friendship needs were associated with higher self-reported and parentreported depression symptoms, 7,42 more parent-reported rule-breaking behavior and attention problems, 7 lower QoL, 55 greater perceived alienation, 79 and worse school functioning. 7, 55 Perceived social support was not significantly associated with self-reported anxiety or cancerrelated PTSS. 7 Among adult bereaved siblings, lower social support was associated with higher anxiety 112 and unresolved grief. 
| Health
Among adults, poorer health was associated with suicidal ideation, 111 higher distress, 32 heavy and risky drinking, 36 and less engagement in cancer screening behaviors. 87 Early or heavy alcohol use was a risk factor for smoking. Similarly, there were no differences in bereaved siblings' peer relationships based on time since death. 80 Siblings' negative attitudes toward cancer were associated with worse parent-reported but not siblingreported QoL, 106 and higher leukemia burden was associated with lower self-esteem.
57
Among non-bereaved adults, cancer characteristics were not associated with sibling distress or health behaviors. 32, 87, 88 Among bereaved adults, higher distress was reported by siblings who perceived a more negative impact of the death on their relationships with others, felt unsatisfied with cancer-related information, felt unprepared for the death, and had more unresolved grief. obscure the role of moderators of adjustment; however, the reliance on heterogeneous samples might be necessary to achieve adequate power to answer primary research questions.
Studies were more likely to report significant findings when a priori sibling aims were specified, which was often accompanied by recruiting control groups matched to siblings (rather than patients) and selecting outcomes relevant to siblings' experience (eg, posttraumatic stress).
For example, sibling outcomes were frequently reported in studies using 
| Clinical implications
Our health care system is not adequately serving siblings, as evidenced by frequent reports of unmet needs regarding social and emotional support, cancer-related information, and involvement in cancer treatment. Siblings experience more stress-related problems than comparisons, including posttraumatic stress, risky health behaviors, and cardiovascular risk. Thus, all siblings should be offered basic psychosocial support to facilitate coping with cancer-related stressors. 13 Siblings with clinical levels of distress (eg, anxiety, PTSD) should receive more intensive treatment. 116 Identifying psychosocially at-risk siblings will involve early screening for the presence of known risk factors (eg, low social support) and repeated screening for problematic reactions to cancer that develop or intensify over time. 117, 118 Screening and treatment should extend to bereaved siblings.
Psychosocial interventions should correspond to the mechanisms that increase siblings' risk for poor adjustment. Although the quantitative literature has not explicitly identified these mechanisms, they can be inferred from converging findings regarding risk factors and qualita- 
